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Reply 
L. Li, • D. A. Barry, 2 J.-Y. Parlange? and C. B. Pattiaratchi 4 
We thank Zlotnik [this issue] for his interesting comment on 
our paper [Li et al., 1997]. This comment brings together re- 
sults from two research areas: coastal water table fluctuations 
and well hydraulics in unconfined aquifers. The former was the 
topic of our paper, while Moench [1994, 1995, 1997] reported 
extensive new developments in the latter. Zlotnik [this issue] 
demonstrates that using the results from our paper, one can 
define the Boulton parameter (an effective or apparent param- 
eter) in physical terms. However, when the one-dimensional 
flow equations with capillary correction [Parlange and Brut- 
saert, 1987] and the Boulton approximation [El-Kadi and Brut- 
saert, 1986] are compared, we failed to derive the same defi- 
nition for the Boulton parameter. The two governing equations 
are 
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respectively. 
Using the same technique as Zlotnik, we were not able to 
obtain a = K/B. In Figure 1 we show some simulation results 
using (1) and (2) together with this definition. Simulations 
were conducted within a sand box 5 m long. Initially, the water 
table is uniformly 1 m above the base, and then the water level 
on one side was suddenly raised to 1.1 m. We plotted the water 
table elevations at t = 100 s as predicted by (1) and (2) and a 
reference simulation without capillary effects (i.e., setting B - 
0). The difference between the predictions by (1) and (2) 
seems considerable, especially when compared with the differ- 
ence of both with the result for no capillary effects. Further 
investigation needs to be carried out to reconcile these two 
approaches, i.e., capillary correction and Boulton formulation, 
and the definition of a in terms of B and K. 
The following are in response to the three questions raised 
in the summary of the comment: 
1. We think that the boundary condition presented in our 
paper is applicable for simulation of pumping tests in uncon- 
fined aquifers. Zhang [1997] has applied this condition to in- 
vestigate the response of water table to a well with time-varying 
pumping rates. In the simulation the well is approximated as a 
point sink inside the aquifer (i.e., a horizontal line sink in 
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Figure 1. Prediction of the water table response to sudden 
rise of the water level at left-hand side boundary of a sand box. 
Axis z is the elevation of the water table above its initial 
position. 
reality). The results demonstrated good agreement between 
the model prediction and experimental data. However, further 
analysis is needed to examine the case of a vertical well. 
2. We think that hysteresis effects could be important for 
specific cases such as those involving periodic fluctuations. 
Studies of these effects and how they should be incorporated in 
the model are currently being conducted. 
3. The boundary condition in the Boulton integral form 
will not be a good alternative to our boundary condition owing 
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Figure 2. (top) Simulated water table responses to wave 
run-up at 1 m from the shore. Solid line is from nonlinear 
model, and circles are from linear model. (bottom) Difference 
between the two simulations. 
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to its complexity. Zlotnik has shown that both boundary con- 
ditions are equivalent in their linearized forms. In the situation 
where a large slope in the water table exists, linearization can 
become questionable, and the higher-order effects need to be 
determined. Notwithstanding this, in Figure 2 we show the 
difference of simulation results using our model with and with- 
out linearization of the free surface boundary condition. Only 
a very small difference was evident. In general, the aquifer's 
compressibility is small, and its effect on the water table is 
negligible. 
Finally, we agree with Zlotnik that further investigations are 
required to obtain full answers to these questions. In particu- 
lar, analysis of field data on pumping tests using our model 
should be conducted in future studies. 
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